Further findings subsequent to ultrasound examination Initial Ultra-Case assessment sonography Further assessment 6 Normal Splenomegaly Barium swallow normal. Spleen not seen on X-ray abdomen. 7 Normal Splenomegaly Barium swallow normal. Spleen wide transversely but did not extend below level of 12th rib 9
Normal Splenomegaly Barium swallow after Buscopan. Showed possible Grade I varices.
Splenomegaly confirmed on review ofstraight X-ray of abdomen 11 Normal Splenomegaly Possible Grade I varices can be gained if the potential of the method is sufficiently promising. Preparations are currently being made for a more extensive investigation of the application of grey-scale ultrasonography to detect any liver pathology in a community in the United States which has been heavily exposed to air pollution with VCM, as well as in workmen exposed during the course of their employment. This further study should allow a more detailed assessment of the relative value of this new technique. Lee Collagen Studies in Acro-osteolysis Collagen is a fibrous protein present in most connective tissues and it is the nature and arrangement of collagen fibres that are principally responsible for the mechanical properties of these tissues. The collagen molecule consists of three chains of amino acids formed into a triple helix, and these molecules are aligned in the fibre in a parallel and quarter-stagger arrangement giving rise to the characteristic banded appearance of collagen seen on electron microscopy. This quarterstagger arrangement is maintained by. specific lysine-derived intermolecular crosslinks and it is these crosslinks which are responsible for the strength of collagen.
When collagen is newly formed, the intermolecular crosslinks are labile aldimine bonds, and can be detected by reduction with tritiated potassium borohydride (Bailey et al. 1970) . However, as the collagen matures these crosslinks become stable and nonreducible and are therefore no longer readily detectable. Studies of the collagen crosslink patterns in normal human skin will therefore show the highest levels in infancy and during the rapid growth period, but will fall to virtually baseline levels by adulthood. If excess labile aldimine bonds are detectable in adult human skin, then proliferation of new collagen is occurring.
Collagen Studies in Scleroderma
The skin changes of acro-osteolysis (AOL) are in many respects analogous of those of scleroderma. In both conditions there is severe rigidity and thickening of large areas of skin, suggesting qualitative or quantitative changes in the collagen.
In a study of skin biopsies from adult patients with scleroderma (Herbert et al. 1974) we found an increased proportion of labile aldimine crosslinks in 9 of 11 patients with active progressing disease. In contrast, in patients with longstanding nonprogressive scleroderma there was no excess of the labile bonds. Analysis of the centre and the growing edge of a plaque of morphea demonstrated the maximum level of crosslinks at the edge of the plaque and much lower levels towards the centre where the collagen has matured. This provides a direct confirmation of increased collagen synthesis in the skin in scleroderma.
Collagen Studies in Acro-osteolysis
Case 1 A D, aged 36 years, was a plasterer until six years before we saw him. He then started as a reactor cleaner and a 'B' operator in a plant manufacturing polyvinyl chloride, scraping the inside of the reactor with a chisel, wearing gloves and overalls but no mask. Following this initial three-week period he became an 'A' operator, working outside the reactor, and was involved in charging and recovery from the reactor and controlling the flow of chemicals including vinyl chloride through various valves. There was no direct contact with the chemicals, but he frequently noticed fumes escaping from the valves.
After three years he noticed the onset of Raynaud's phenomenon which progressed with gradual shortening and instability of the tips of the fingers. There was a gradual thickening and coarsening of the skin spreading up his arms on to the face and a little on the chest wall and axilla. Two years later he gave up work with marked weakness of his hands and arms, which caused great difficulty in gripping and lifting heavy weights.
Examination confirmed the features of acroosteolysis with gross thickening of the skin, but with the following differences from scleroderma: (1) Investigations showed slightly raised plasma viscosity of 1.80 cP, and positive antinuclear factor (1:10). Skin histology showed distinct sclerosis of the deep layers of the skin without epidermal atrophy. On radiography there was gross lysis of the central parts of the terminal phalanges, the sacroiliac joints, certain costovertebral joints, the left condyle of the temporomandibular joint, and loss of definition of the right mandibular vertical ramus.
Skin Crosslink Studies in Acro-osteolysis A skin biopsy was obtained from this patient. Reduction with potassium borohydride revealed a high proportion of the hydroxylysinonorleucine crosslink typical of new collagen formation in scleroderma. There was also a second reduceable component present in significant amounts but further studies will be required in order to identify its nature.
Quantification ofCollagen Synthesis
Hydroxyproline is an amino acid that is unique to collagen and is formed from proline. By growing tissue in a culture medium containing radioactive-labelled proline and measuring the synthesis of hydroxyproline, an index of the rate of collagen formation can be obtained. We obtained samples of skin from the patient with AOL and also at surgery from patients with other conditions not thought to involve any abnormality of collagen metabolism. They were cultured on a stainless steel raft at the interface between a culture medium containing 3H-proline and an atmosphere of 20% oxygen, 5 % carbon dioxide, 75 % nitrogen in a modified MacIntosh Fildes jar at 37°C for 24 hours. Following culture the specimen was homogenized, dialysed to remove excess 3H-proline, hydrolysed and separated in an amino acid analyser and the quantity of synthesized 3H-hydroxyproline was determined. This was related to the hydroxyproline content of the original biopsy. The results are presented in Fig 1 and show that the rate of collagen synthesis in the patient with AOL was considerably greater than that of the normal controls.
Discussion
By both crosslink analysis and by measurement of 3H-proline incorporation into hydroxyproline, we have confirmed excess new collagen synthesis in the skin of a patient with AOL. These results are analogous to the findings in the skin in scleroderma (Laitinen et al. 1969 , Herbert et al. 1974 , and account for the thickening of the skin. It is possible that the effect is generalized, and excess collagen proliferation in the blood vessels could lead to chronic ischemia with ulceration of the fingertips and further local collagen production. Ischmmic necrosis could similarly occur in AOL and so produce the typical bone lesions.
However, the AOL bone lesions differ in appearance from those of systemic sclerosis.
The cause of increased collagen synthesis in scleroderma has not been elucidated. Leroy (1974) studied the rate of collagen synthesis by individual fibroblasts from scleroderma and control patients. He found that, when first cultured, scleroderma fibroblasts synthesize new collagen much more rapidly than controls. This implies that cellular factors are of greater importance in causing excess new collagen formation. In addition Johnson & Ziff (1974) reported that lymphokine from normal human donors can increase the rate of collagen synthesis.
Several chemicals are known to induce abnormal fibrosis. Practolol (Brown et al. 1974 ) can lead to peritoneal fibrosis. Methysergide can cause retroperitoneal fibrosis and ergotamine can lead to peripheral ischamia and has been used in the rat as an experimental model for scleroderma (Harris & Robinson 1974) . Epidemiological investigations strongly implicate vinyl chloride in the pathogenesis of acro-osteolysis, and therefore as a further possible chemical cause of increased collagen synthesis. D-penicillamine is a useful agent in the treatment of scleroderma, but only when the disease is active and progressive, that is whilst the crosslinks are labile and can be cleaved by the drug. When the collagen has matured, the crosslinks become stable and the drug is no longer effective (Herbert et al. 1974 ). It may be that D-penicillamine will be of value for treating AOL, but only for active disease.
It is of fundamental interest to determine the manner by which vinyl chloride leads to excess collagen proliferation. This should lead to a better understanding of the processes of collagen synthesis and could well act as a useful model for the study of scleroderma. Dr Robin Walker (Walton GeneratHospital, Liverpool, 9) that epidemiological studies would be necessary to evaluate the extent of the risk to workers engaged in the manufacture and fabrication of PVC. The Employment Medical Advisory Service (EMAS) proposed three studies: a prospective study of PVC manufacturers, a prospective study of PVC fabricators, and a retrospective study of primary angiosarcoma of the liver. As these studies were intended to be as comprehensive as possible they could only be accomplished by drawing on the cooperation and expertise of a number of bodies: the industry, HM Factory Inspectorate, the Registrars General for England and Wales, and Scotland, the Royal College of Pathologists and experts from university departments and elsewhere.
Prospective Study of P VC Manufacturers In the past, workers engaged in PVC manufacture were exposed to vinyl chloride as a result of working inside autoclaves or from leaks occurring at various stages of the process. The main aim of this survey is to evaluate the effects of this exposure in terms of mortality and cancer registration rates according to certified causes by including all past workers at every factory manufacturing PVC in Great Britain. Present and future workers are also to be incorporated. Identification details of the workers, including duration of employment and details of past exposure, are entered by the factory personnel departments onto individual survey cards according to instructions provided by EMAS. Past exposure had been graded into high (>200 parts/ 108), medium (>25 parts/106), and low (<25 parts/106), with 'constant' and 'intermittent' categories. The cards are updated annually and sent to EMAS headquarters. Under the new Code of Practice all present and future exposures will be 'low'. Identification details of the workers are sent through EMAS to the National Health Service Central Registries in England and Wales, and Scotland. Death certificates for these persons
